Introduction
In Hungary, there has been a distinct shift in childbearing in regards to the decreasing number of live births and number of artifi cial abortion due to a slight rise in the number of deliveries of women in advanced ages and an altered contraception performed by women [1] (Figure 1) . Despite the widespread use of highly contraceptive methods in Hungary, contraceptive failure remains frequent [2, 3] .
Although the number of induced abortions has shifted from women in their early twenties towards women Figure 1 . Number of live births and induced abortions in Hungary [1] .
in their late twenties from 1994 to 2005, but the rates of repeaters have elevated sharply. The rise is particularly pronounced among older women, however more than a third of abortions are also recurrent among teenagers as a consequence of a potential shift in contraception and legislation concerning induced abortion over the past two decades [1, 2] .
In the neighbouring Slovenia in 2001, 1.8% of women in reproductive ages had an intervention and the rate of repeatedly performed artifi cial abortion was 28% [4] . In Canada, in 1993, the ratio of women who had previous abortions was 29% [5] , in the USA 48% in 2006 [6] , while in Hungary in 1996 it was 32.5% [4] . The rate of repeat abortion initially increased after legalization of abortion in 1973 and has remained stable over the last 2 decades [1] .
Relevant fi ndings of former research concerning characteristics of women, who have undergone repeat induced abortions, refl ect instability in the contraception or lack of prevention of unintended pregnancy [5, 7, 8] . Women who obtained repeat abortion are older [9, 10] , have more children [5, 7, 10] and are in instable family relation [5, 7, 10] , in contrast with women seeking initial abortions. Compared with fi rst-time abortion patients, repeat-abortion patients were signifi cantly more likely to have been using a contraceptive method at the time of conception [5, 7, 9, 10] .
Bajos et al. found that 72% of pregnancies terminated by an abortion occur among women using contraception [medical contraception -hormonal or intrauterine device (IUD) -in 30% of the cases] [11] . In these situations emergency contraceptive pill (EC) could be used, which is effective and safe [12] . Unfortunately, the frequency of EC use is low in unintended pregnancy risk cases and information campaigns should be targeted not only at women with irregular contraceptive practices but also at women who experience errors in the use of their regular contraceptive method [11, 13] . Recent studies among women seeking an abortion estimated that 38% to 60% of pregnancies leading to abortions could have been avoided by using EC [14] . Studies examining the issue of confl icting use of contraception led to the identifi cation of reasons: higher costs of effective contraception and lack of awareness of the risk of pregnancy [2, 15] . The high rate of unintended pregnancies or abortion refl ect the diffi culties women experience when using contraceptive methods that require adherence such as taking a pill each day or using a condom at each act of intercourse.
Despite the paramount of importance of avoiding the repeat abortion among women at risk, the trend of recurrent artifi cial abortion has not been interpreted and delineated in Central Europe yet. The purpose of the present study was to assess the determinants of contraceptive and sociodemographic risk of repetitive abortion, to gain better understanding, and to prevent reconsidered unwanted births more effectively.
Materials and methods

Subjects attributes
A retrospective study was performed to determine the contraceptive and sociodemographic characteristics concerning repeat unwanted pregnancy terminated by abortion. A survey was carried out by means of an anonymous questionnaire based on a personal interview in the Department of Obstetrics and Gynaecology, University of Szeged, Hungary. A trained epidemiologist and gynaecologist (Z. K.) interviewed a consecutive series of women requesting initial or repeat abortion. After an oral explanation of the objectives of the study, a questionnaire interview was conducted guaranteeing the anonymity and the protection of the subjects' privacy. The subjects attended the Department of Obstetrics and Gynaecology seeking abortion. All the patients seeking abortion were asked for taking part in an interview settled in a separate room, and all the questions listed in the questionnaire were asked by the project leader epidemiologist.
Of the recruited 1,341 women consecutively seeking artifi cial abortion, 141 women were excluded from the statistical analyses for refusing responses, this yielding in a fi nal sample of 1,200; who consented to participate in the study between 1 May 2005 and 30 October 2006. Of the 1200 women, 647 (53.9%) had already undergone one artifi cial abortion, 415 (34.6%) two abortions, and 138 (11.5%) three or subsequent abortions. Women who were seeking abortions for fetal anomalies were excluded from the study sample. 
Construction of questionnaire
The questionnaire (see in the Appendix) included self-reported sociodemographic characteristics and relationship status. Subsequent items assessed attitudes and practices regarding contraception, method used at the time of conception cycle leading to abortion. The contraceptive methods used by the women at the time of the occurrence of the unwanted pregnancy were classified into reliable and less reliable methods based upon their Pearl-index. Oral contraceptives (OCs), intrauterine devices (IUDs) and contraceptive injection were regarded as reliable methods, whereas diaphragms, periodic abstinence, withdrawal, spermicides, vaginal douche or no method were considered less reliable methods, but condom was taken into consideration separately. By definition, periodic abstinence categories were characterized as the use of combinations of different periodic abstinence techniques, or combinations of periodic abstinence and barrier or withdrawal methods. Inconsistent users of barrier methods or withdrawal were grouped into 'no method'.
A number of previous induced abortions were also registered in the case of repeaters. The timeinterval between the present and previous termination of pregnancy was not asked. The contraceptive background of the previous unintended pregnancy ended with abortion was also not surveyed.
The sources of information regarding the contraception were of interest. Knowledge of the fertile period (most and least fertile days) in the menstrual cycle is important for those using the calendar method, withdrawal or periodic abstinence techniques [16] . Inconsistent use of OC and barrier methods or no method is important in the awareness of the risk of pregnancy in the menstrual cycle.
Questionnaire concerned about how many abortion seekers could not afford to buy modern and effective contraceptives due to the poor financial background and religious dependence. Both two factors can also promote the choice of the less reliable method or no method [17] .
The study protocol and the questionnaire were approved by the Ethical Committee of the University. The study was carried out according to the Declaration of Helsinki. Informed consent was obtained from all of the surveyed subjects and from the legal representatives of the adolescents younger than 18 years. Table 1 depicts selected sociodemographic data in the two samples. Difference in the distribution of age presents a tendency that repeat abortion seekers can be found among older patients. The most frequent agegroup was between the age of 25-29 among repeat abortion seekers and the age of non-repeaters was between 20 and 24. Most of the women requesting their first abortion (74%) and recurrent abortion seekers (63.1%) lived in towns.
Study samples
Statistical analysis
Computations were carried out with Statistical Package for Social Sciences (SPSS, Inc. Chicago; IL). Univariate comparisons were assessed by the t-probe and by the 2 test for continuous and categorical variables, respectively. Odds ratios (ORs) and 95% confidence intervals (CIs) were also calculated. Conceptually and clinically significant correlates of recurrent induced abortion were then entered into a stepwise multivariate multinomial logistic regression to identify simultaneously the risk factors for repeat abortion [18] . This analysis allows a reference category (women presenting for an initial abortion) to be compared with a sample of recurrent abortion seekers. The independent factors studied were age, marital status, educational level, number of children, currently used reliable method, awareness of all reliable methods, religious and financial dependence, sources of information concerning currently used contraceptive, and knowledge of the most fertile period of the cycle. Categories of contraceptive use, awareness of contraceptives, and source of information were entered into a smaller number of categories to be entered into the model. Characteristics were entered into the regression analysis starting with the characteristic most strongly associated with the reference category, and then additional factors were added in order of decreasing strength of association closing with characteristics that is not significantly associated with the studied reference categories [18] . The specific interactions of all variables were also investigated to improve the model. The models of logistic regression were acquired by a stepwise procedure. Sequential forward selection procedures were employed to arrive at a statistical best-fit regression model. To achieve the most robust model, the determinations of the logistic regression models were based on the Hosmer-Lemeshow goodness of fit tests for each dependent variable.
The results of logistic model were checked by cluster analysis. Age is a clear confounder, because the longer a woman has lived, the more opportunities she has had for both pregnancy and abortion, therefore regression model is controlled for age. Statistical significance was defined at the P = 0.05 level.
Results
Education, marital status, number of children
Repeat abortion seekers were more educated: rate of women with college or university degree was 15.4% among repeat abortion seekers, as compared to 10.8% for the first-time abortion seekers; however, the difference does not reach the statistical significance. Recurrent abortion was more frequent among married women (52.1%), whereas younger first-time abortion seekers were more likely to be single women (42.2%). There were fewer nulliparous women among repeat abortion seekers (13.7%) than among their first-time abortion seeker counterparts (45.6%). Table 3 gives an overview of the contraceptive methods of the respondents. OCs were used less frequently by women presenting repeat abortion than among the 
Contraceptive methods
Knowledge of the menstrual cycle, financial and religious dependence
Women reported their opinion about less and more fertile days in the female menstrual cycle. Awareness of the risk of pregnancy in the menstrual cycle is important for the correct use of calendar method, withdrawal or periodic abstinence. Paradoxically, adequate knowledge was presented by 19.5% of the women requesting repeat abortion and 9.0% of the first-time counterparts, drawing a significant difference. Financial background did not exert significant influence on the contraceptive choice of abortion patients who were obtaining repeat procedures (46.3% vs. 42.2%). Religious dependence did not determine the contraceptive choice among neither repeat abortion seekers nor first-time group (1.4% vs. 2.8%) considerably (Table 4 ).
Awareness and source of information concerning contraception
As Table 5 indicates, the overwhelming majority of the interviewed abortion seeker women were aware of almost all the contraceptives. The two groups of women did not differ significantly regarding either the reliable or the less reliable methods. observed women had received contraceptive information from health-care providers (25.1% vs. 27.0%). Table 7 presents the logistic regression model including odds for repeat abortion compared with first-time abortion seekers. All variables were adjusted for age. The analysis indicated that increased age, secondary education, number of children, awareness of reliable contraceptives, and the familiarity with the chance of fertility during the menstrual cycle were uniquely associated with undergoing repeat compared with initial abortion. The variable result of univariate comparison of application of contraceptives were changed in the model. The use of reliable methods was not a significant determinant of repeat abortion compared to the first-time abortion, as well as condom usage. Sources of information concerning applied method in the cycle before abortion were grouped into three categories: gaining knowledge from health-care providers, electronic/ printed media and other sources. None of the three categories influenced the second or subsequent abortion. Marital status and religious dependence were not significant as far as repeat abortion is concerned. Financial means were not a significant determinant in the choice of contraceptives either. The coefficient for age (0.10) shows that recurrent abortion is more probable at a higher age, and age is more of a confounder than a true association. Comparing to college-or university-educated women, the odds of repeat abortion is 1.15 times higher for women with secondary education whereas it is 0.83 times smaller for women with primary education. The coefficient of the number of children (0.90) shows that the risk of repeat abortion is lower for women of lower age with fewer children. An interaction can be drawn between the number of children and the age or rather the number of children and married marital status. The negative sign of significant interactions indicated that repeat abortion is more probable for women of higher age and with a higher number of children or older multiparous women. Interestingly enough, marriage itself is not a significant determinant in the logistic regression. In concordance with the univariate comparisons, the knowledge of all reliable anticoncipients and high-risk days during the menstrual cycle (adjusted odds ratios (AORs): 0.60-0.88 and 0.65-0.85, respectively) diminish the chance of the subsequent interruption relevantly in the logistic regression model (AORs: 0.75-0.92 and 0.80-0.89, respectively).
Logistic regression model
Discussion
Our analysis is the first report on the demographic and contraceptive factors about the recurrent termination of pregnancy in Central Europe. A minor limitation of our study is that the possible contraceptive determinants of the previous abortion were not investigated. Our study identifies several characteristics that are correlated independently with repeat abortion, some are in agreement and others are in contradiction with previous studies. We found unique associations between repeat induced abortion and increased age and higher number of children. Compared with first-time abortion patients, repeat-abortion patients were significantly older than those, like in the USA [9] , but the most stressed repeat abortion tendency of mothers in the USA is at an earlier age (from teenage period and in their twenties) than in Hungary [4, 9] . There is marked shift in age of subjects from first-time abortion seekers (most relevant age-group is: 15-29 years) to repeaters (most relevant age-group: 25-34 years). Obviously the strikingly higher rate of single repeaters in previous studies is due to a lower age of repeaters [8, 9] . Recurrent abortion seekers were more educated than first-time abortion seekers, and higher per cent of them were married and had one or more children. In accordance with the literature [8, 9] , no wide difference between initial and repeat abortion seekers can be drawn in contraceptive practice, religious status, but contrarily in our investigation, the educational level and financial status [8] relevantly influence the repetition of abortion.
We found that repeat abortion seekers is more likely to be married, whereas more single women are among first-time abortion seekers. It suggests that repeaters have more stable family relations compared to the first time abortion seekers, which is in contrast with a Swedish study [19] . Holmgren et al. found that family circumstances are more difficult for repeaters and both repeaters and first time abortion seekers are around 70% had temporarily been without contraceptives at the time of contraception [19] .
Method failure of IUD can lead to an unintended pregnancy, which is negligently low in first-time and repeat abortion seekers, in accordance with former research [20] . Both method and patient failure accounts in the case of OCs and other, less reliable methods. According to findings of Moreau, the next lowest failure rate has OCs (around 18%). It is of paramount importance that more women used contraceptives who sought a first abortion (79.3%) than those a repeat abortion (74.7%), but the difference does not reach the significant level. These rates are higher than among American abortion seekers (more than two-thirds) [9] Oral contraceptives were used less frequently among the women requesting recurrent abortion as compared with first-time abortion seekers, while IUD was more popular among the formerly abortion seekers. According to Wilcox et al. [16] , the chance of fertility is the highest between 8 and 19 day of the menstrual cycle. In our subjects from both groups, the awareness of the fertile period in a menstrual cycle was very poor.
Women presenting for a subsequent abortion were less likely than those seeking a first abortion to report the awareness of all reliable methods. Our finding of an inconsiderable relation between repeat abortion and use of reliable contraceptives suggest that abortion seekers use the reliable contraceptives continuously with failure. The main way to prevent repeat abortion seen to prevent abortions in general, by making contraceptives accepted by and easily obtainable for all groups of society, thus diminishing those times when sexually active pairs do not use contraceptives.
In summary, a key finding of our investigation is that women undergoing repeat induced abortion were considerably more likely to be affected by sociodemographic characteristics, rather than contraceptive ones, which were also attributable to the abortion as was pointed in our former study [2] .
Despite the fact that they gained information from so many sources about modern and efficient contraception, repeat abortion seekers have used less reliable methods, and the underlying cause can be the financial dependence, which is more striking among repeaters. Although the repeaters do not differ relevantly in contraceptive background from first-time abortion seekers, and they probably have the chance for usage of the less reliable methods more sophisticatedly (because they know better the fertility period in the cycle) due to their more experiences at older age and higher level of education like in Norway and Sweden [19, 21] .
However, contraceptive counselling programs should be generally useful, our striking result is that the rate of repetition of termination of pregnancy could be achieved restricted, due to socioeconomic association. According to findings of Berger et al., the most important factors differentiating first-abortion and repeat-abortion patients are age and coital frequency [8] . The improvement of contraceptive counselling should be focused on the fact that in older age the coitus is less frequent which determines their contraceptive use preferring less consistent use of methods, since they often believe that they have a restricted chance to be pregnant [2] . The awareness of reliable methods and fertility is not enough. Changing attitudes, habits and ideas about contraception and sexuality would also be necessary. A higher rate of repeat abortion observed among older women may be explained by the often recognized aversion towards hormonal contraception due to its role on reproductive cancer. Undoubtedly, our sexual education program needs to be improved in the school and by health-care providers as well. Efforts should be directed to contraceptive counselling with couples after a termination of pregnancy to avoid the next abortion. Although contraceptive counselling perhaps needs to be improved in Hungary also, but the compliance with the chosen optimal contraceptive method is poor after abortion [22] . The contraceptive advice of the doctors has a short-lived effect. The ineffectiveness of barrier methods and inconsistent use of OC should be highlighted and adequate follow-up should ensure the chosen method [22] .
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